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[Claim(s)] 

[Claim l]An integrated circuit comprising: 

An input part which inputs data and is supplied to an internal circuit. 
An outputting part which outputs an output of said internal circuit outside, 
and a loopback control section which inputs a test control signal which 
directs a test mode, and makes an output of said input part input into said 
outputting part at the time of a test mode. 

[Claim 2]The integrated circuit comprising according to claim 1 : 

A storage parts store in which said loopback control section stores an 

output of said input part. 

A selector which outputs any one based on a selection signal of an output 

of said internal circuit, and an output of said storage parts store, and a 

sequence control section which input said test control signal, and said 

selection signal is supplied to said selector, and controls writing and 

read-out of said storage parts store at the time of a test mode. 

[Claim 3]The integrated circuit according to claim 1 in which said storage 

parts store comprised a first-in first-out type buffer memory. 

[Claim 4]A timing input signal means to input a timing signal from the 

exterior. 

A data input means which inputs input data from the exterior. 
A data output means which outputs output data outside, a latch means 
which latches data inputted from said data input means based on said 
timing signal, and a gate means which controls supply of data to said data 
output means based on said timing signal. 

A loopback means which is the integrated circuit provided with the above 
and acts to said gate means as loopback of the data latched by said latch 
means, and a loopback activation means who activates said loopback 
means are included. 

[Claim 5]The integrated circuit according to claim 4 in which said 
loopback means is characterized by having a memory which stores loop 
back data. 

[Claim 6]The integrated circuit according to claim 4 or 5 in which said 
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loopback means is characterized by having a control means for processing 
loop back data. 

[Claim 7]The integrated circuit according to any one of claims 4 to 6, 
wherein said loopback activation means controls loop-back-operation 
mode based on a predetermined signal from the outside. 
[Claim 8] In an inspection method of an integrated circuit containing a 
high-speed input part which operates at high speed than an internal circuit 
and other input output sections, and at least one pair of high-speed 
outputting part, An inspection method of an integrated circuit acting to a 
high-speed outputting part as loopback of the output of said higH-speed 
input part, and examining it per signal path of said high-speed input part 
and a high-speed outputting part. 

[Claim 9]A loopback means which has an interface part and acts to said 
gate means as loopback of the data latched by said latch means further, 
comprising, It is an inspection method by an LSI testing machine of an 
integrated circuit containing a loopback activation means who activates 
said loopback means, An inspection method of an integrated circuit 
characterized by what an inspection of an interface part of said integrated 
circuit is conducted that it is mutually-independent and sequentially via 
said loopback means, and is examined using an LSI testing machine of a 
small pin count rather than the number of total terminals of said integrated 
circuit. 

A timing input signal means to input a timing signal from the exterior. 

A data input means which inputs input data from the exterior. 

A data output means which outputs output data outside. 

A latch means which latches data inputted from said data input means 

based on said timing signal, and a gate means which controls supply of 

data to said data output means based on said timing signal. 

[Claim 10] An inspection method of the integrated circuit according to 

claim 9 in which said LSI testing machine is characterized by having 

timing accuracy and a pin count which said a part of interface part of two 

or more sets of inside requires. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the inspection 
method of the integrated circuit which examines operation of each internal 
circuit of an integrated circuit, the characteristic, etc. about an integrated 
circuit and an inspection method for the same based on the test data given 
from the outside. 
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[0002] 

[Description of the Prior ArtJIn development of an integrated circuit (it is 
called "LSI") and production, improvement in quality and productivity is 
aimed at by conducting investigation analysis of the poor cause for poor 
LSI with a defect about poor LSI in distinction from normal LSI. The 
examination (test) of LSI is carried out for discovery of this poor LSI, and 
analysis. 

[0003] Although some are various as examination contents of LSI, when it 
roughly classifies, there are two kinds, a function test (Functional Test) 
and parametric test (Parametric Test). 

[0004]Each parameter which a function test is the examination which paid 
its attention to the function (function) of LSI, and determines test 
conditions, such as power supply voltage, operating temperature, and input 
signal timing, It is examined whether it is set as the typical operating 
condition assumed at the time of LSI development and production, and the 
function of LSI is realized thoroughly. 

[0005]It is carrying out by changing each parameter which a parametric 
test's is the examination which paid its attention to the operating-condition 
range of LSI, and opts a test condition for the almost same examination as 
the above-mentioned function test on the other hand, The DC parametric 
test which examines that LSI has a predetermined function and the 
characteristic in operating-condition within the limits provided in the 
specification, and tests a direct current characteristic, For example, the 
propagation delay time of the signal between an input and an output 
terminal, etc. have an AC parametric test which mainly tests the 
characteristic of timing edge. 

[0006]As a method of carrying out these LSI examinations, Test data is 
mainly given to LSI to be examined via an input terminal from the exterior, 
The method of examining the internal circuit of LSI to be examined is 
adopted by making the operation result of the internal circuit of LSI 
according to the given test data to be examined output outside via the 
output terminal of LSI to be examined, and observing the result. 
[0007] Drawing 5 is a figure showing the example of test composition of 
the conventional LSI. 

[0008]With reference to drawing 5 , in order to realize a desired function, 
the internal circuit 21 constituted combining a sequence circuit and a 
combinational circuit suitably is included in the inside of LSI20. Test data 
is given to the internal circuit 21 via the terminals 211-21x, respectively. 
And the data outputted is outputted to the exterior of LSI20 via the 
terminals 221-22x, respectively from the internal circuit 21. 
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[00091 Drawing 6 is a figure showing the concept at the time of examining 
LSI shown in drawing 5 with an LSI testing machine (LSI tester). 
[00 10] As for LSI30, with reference to drawing 6 , each pin of the LSI 
testing machine 3 is connected to the input terminals 311-319 of 
examining LSI30, and the output terminals 321-329 like drawing 5 inside 
including the internal circuit 3 1 . 

[0011]The LSI testing machine 3 generates test data corresponding for 
every test item, test data is impressed to the input terminals 311-31x of 
examining LSI30, and test data is supplied to the internal circuit 31. The 
internal circuit 31 performs operation according to each test data, and 
outputs test result data. 

[0012]The LSI testing machine 3 incorporates these test result data via the 
output terminals 321-32x of examining LSI30, and judges operation of 
each circuit, and the characteristic and other propriety according to the 
contents. The LSI testing machine 3 examines a predetermined item by 
carrying out sequential execution of such a series of operations according 
to a predetermined program. 
[0013] 

[Problem(s) to be Solved by the Invention] However, in such a 
conventional LSI test method. Input test data into all the input terminals of 
LSI, and to incorporate all the test result data of LSI via an output terminal 
is needed, and This sake, An LSI testing machine with a number of pin 
counts which can generally cover all the functional pins of LSI which is a 
device (DUT;Device Under Test) to be examined must be used. 
[0014]If an LSI testing machine is not a thing with the sufficient speed and 
accuracy for a timing test of LSI used as a device to be examined, it will 
not become. 

[0015]Recently, the clock frequency of LSI improves remarkably with 
progress of semiconductor technology, and a high-speed LSI testing 
machine is needed for examining these high-speed LSI. That is, it has a 
pin count which covers all the functional pins of high-speed LSI which is 
a device to be examined, and the high-speed LSI testing machine 
possessing the test rate corresponding to the clock frequency of high-speed 
LSI must be used as described above. 

[00 16] Generally the high-speed LSI testing machine is more expensive 
than a low-speed LSI testing machine, especially, with a high-speed LSI 
testing machine, since it is expensive compared with a low-speed thing, 
the unit price per one pin will be a system in which a high-speed multi pin 
LSI testing machine is very expensive. 

[0017]These days, there is also a terminal number of LSI towards 
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multi-pin-izing, and the investment to an LSI testing machine will become 
still bigger from highly-efficient-izing of LSI, and complication. 
[0018]By the way, although it is high-speed LSI, all functional pins are not 
high speeds. For example, by LSI for high-speed serial communications, 
only some terminals by the side of high-speed serial communication 
operate by the ultra high-speed which is hundreds of MHz - several 
gigahertz, and the terminal of the remaining most operates by about at 
most tens of MHz. 

[00 19] Therefore, it considers introducing the high-speed multi pin LSI 
testing machine which had the speed which can respond to the high-speed 
thing among the terminals of LSI to be examined, and accuracy to all the 
pins for the examination from development cost and production cost both 
sides, and there is a fault that it is not a best policy. 

[0020]As a test method which reduces the pin count of the LSI testing 
machine needed for a test, For example, to JP,4-220576,A. By having had 
a serial-parallel-conversion means 43 to distribute test data to two or more 
testing circuit 41 x which incorporates test data in series, changes this into 
parallel data, and constitutes the inside of an integrated circuit - 41 n , 
respectively, as shown in drawing 7 , The testing system of the integrated 
circuit which reduced test terminals is proposed. 

[0021]If the test method indicated by said JP,4-220576,A is used, an 
examination will become possible with an LSI testing machine with few 
pin counts, but. In this test method, although the functional test of an 
internal circuit is possible, the examination whether the timing of the 
external interface of LSI to be examined satisfies specification becomes 
impossible. Test data is supplied to the testing circuit inside an integrated 
circuit via the serial-parallel-conversion means 43, and a actual specified 
condition is because it becomes a different thing. 

[0022]Therefore, this invention cancels said problem and an object of this 
invention is to provide the integrated circuit and inspection method which 
enable the examination of the high speed interface portion of LSI to be 
examined using the high-speed LSI testing machine which had a necessary 
minimum small pin count rather than the total functional terminal number 
of LSI to be examined. 
[0023] 

[Means for Solving the Problem]An input part which said purpose inputs 
data according to this invention, and is supplied to an internal circuit, It is 
attained by integrated circuit containing a loopback control section which 
makes an output of said input part input into said outputting part at the 
time of a test mode by inputting an outputting part which outputs an 
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output of said internal circuit outside, and a test control signal which 
directs a test mode. 

[0024]In an integrated circuit of this invention, preferably, A storage parts 
store in which said loopback control section stores an output of said input 
part, Input said test control signal as a selector which outputs 1 of an 
output of said internal circuit, and an output of said storage parts store 
based on a selection signal, and said selection signal is supplied to said 
selector, and writing of said storage parts store and a sequence control 
section which controls read-out are included at the time of a test mode. 
[0025]In an integrated circuit of this invention, said storage parts store 
comprises a first-in first-out type buffer memory preferably. 
[0026]And a timing input signal means to input a timing signal from the 
exterior as a mode with a preferred integrated circuit of this invention, A 
data input means which inputs input data from the exterior, and a data 
output means which outputs output data outside, A latch means which 
latches data inputted from said data input means based on said timing 
signal, In an integrated circuit which has a gate means which controls 
supply of data to said data output means based on said timing signal, A 
loopback means which acts to said gate means as loopback of the data 
latched by said latch means, and a loopback activation means who 
activates said loopback means are included. 

[0027]In this invention, said loopback means has a memory which stores 
loop back data. 

[0028]In this invention, said loopback means has a control means which 
processes loop back data. 

[0029]In this invention, said loopback activation means controls 
loop-back-operation mode based on a predetermined signal from the 
outside. 

[0030]Next, in an inspection method of an integrated circuit in which this 
invention contains a high-speed input part which operates at high speed 
than an internal circuit and other input output sections, and at least one 
pair of high-speed outputting part, It acts to a high-speed outputting part as 
loopback of the output of said high-speed input part, and an inspection 
method examining per signal path of said high-speed input part and a 
high-speed outputting part is provided. 

[0031] An inspection method of an integrated circuit concerning this 
invention preferably, A timing input signal means to input a timing signal 
from the exterior, and a data input means which inputs input data from the 
exterior, A data output means which outputs output data outside, and a 
latch means which latches data inputted from said data input means based 
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on said timing signal, A gate means which controls supply of data to said 
data output means based on said timing signal, A loopback means which 
has a ****** interface part and acts to said gate means as loopback of the 
data latched by said latch means further, It is an inspection method by an 
LSI testing machine of an integrated circuit containing a loopback 
activation means who activates said loopback means, An inspection of an 
interface part of said integrated circuit is conducted that it is 
mutually-independent and sequentially via said loopback means, and it 
examines using an LSI testing machine of a small pin count rather than the 
number of total terminals of said integrated circuit. 

[0032]In an inspection method of an integrated circuit of this invention, 
said LSI testing machine has timing accuracy and a pin count which said a 
part of interface part of two or more sets of inside requires. 
[0033] 

[Function] Since the output of the high-speed input part of an integrated 
circuit is outputted to a high-speed outputting part via a loopback control 
section at the time of the basis of the above-mentioned composition, and a 
test as for this invention, The high-speed LSI testing machine which has a 
pin count which covers a high speed interface part is used when testing, 
the examination of the high speed interface part of an integrated circuit is 
attained, and test expense is reduced. According to this invention, the 
examination of the AC parametric test of a high speed interface part is 
enabled especially. 
[0034] 

[Example] With reference to drawings, the example of this invention is 

described below. 

[0035] 

[Example 1] Drawing 1 shows the composition of the integrated circuit of 
this invention. 

[0036]The internal circuit where 10 operates with an integrated circuit and 
1 1 operates with a low speed clock with reference to drawing 1 , 12 and 13 
an input output buffer and 14 an input buffer and 15 An output buffer, the 
sequencer for which 16 controls a FIFO buffer and 17 controls loop back 
operation, and 18 ~ as for an output latch and 22, a 
parallel-serial-conversion machine and 25 are [ an output buffer and 24 ] 
selectors an input buffer and 23 an input latch and 26 a serial parallel 
converter and 19. The portion surrounded by the figure destructive line is a 
portion which operates with a high-speed clock. 

[0037]101-108 show the external terminal of LSI, and 121 A low speed 
clock signal, A loopback test seizing signal and 123 122 The write signal 
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to FIFO buffer 16, The switching control signal with which 124 changes 
the read signal from FIFO buffer 16, and 125 changes the data path at the 
time of a loopback test, The data bus which passes the input data from 
which 126 was changed by the serial parallel converter 18 to the internal 
circuit 1 1 , As for the data bus by which 1 27 passes the output data of the 
internal circuit 11 to the parallel-serial-conversion machine 19, and 128, a 
high speed clock signal and 130 are high-speed-data input/output buses the 
output data bus of FIFO buffer 16, and 129. 

[0038]Next, operation of LSI concerning this example is explained with 
reference to drawing 1. LSI shall deliver and receive data here between the 
low speed interface on the left-hand side of a figure (it operates by low 
speed clock SCLK), and the high speed interface on the right-hand side of 
a figure (it operates with the high-speed clock FCLK). 
[0039]The terminals 102 and 103 and the data given to LSI 10 through 104 
grades are inputted into the internal circuit 1 1 of LSI 10 through the buffers 
12, 13, and 14. After each inputted data is processed in the internal circuit 
11, it is sent out to the parallel-serial-conversion machine 19 via the data 
bus 127 and the selector 24, After being changed into in-series high speed 
data with the parallel-serial-conversion machine 19, the output latch 26 
and the output buffer 23 are outputted to the terminal 107 as high speed 
data by through and high-speed-data input/output bus 130 course. 
[0040]On the other hand, in the data transfer from a high speed interface 
to a low speed interface. High-speed-data FData inputted through the 
terminal 107 is incorporated into the input latch 25 via the high-speed-data 
input/output bus 130 and the input buffer 22 by making into latch timing 
the high-speed clock FCLK supplied from the terminal 108. 
[0041]The data incorporated into the input latch 25 is changed into 
low-speed parallel data by the serial parallel converter 18, and is sent out 
to the internal circuit 1 1 via the data bus 126, After being processed in the 
internal circuit 11, it is outputted to the low speed interface side edge 
children 102 and 103 and 105 grades via the buffers 12 and 13 and 15 
grades. 

[0042]Next, the operation at the time of the loop back operation in LSI 
concerning this example is explained. 

[0043]Loop back operation is started by test control signal TEST inputted 
from the terminal 106. If loop back operation is started, the sequencer 17 
will make an active state the switching control signal 125 which changes 
the data path at the time of a loopback test, Based on the switching control 
signal 125, the selector 24 is changed to the output of FIFO buffer 16, and 
the output data bus 128 of FIFO buffer 16 is connected to the input edge of 
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the parallel-serial-conversion machine 19. 

[0044]In this case, like the above, the data inputted into the terminal 107 is 
sent to the serial parallel converter 1 8 via the input buffer 22 and the input 
latch 25, is changed into low-speed parallel data with the serial parallel 
converter 18, and is outputted to the data bus 126. 

[0045]In that case, the sequencer 17 outputs the FIFO-buffer write signal 

123, and writes the data on the data bus 126 in FIFO buffer 16. The 
writing of the data to this FIFO buffer 16 is repeated by the number of 
times set as the sequencer 17, and is prepared as data for loopbacks. 
[0046] Subsequently, the sequencer 17 outputs the FIFO-buffer read signal 

124, and the data for loopbacks prepared for the FIFO buffer is read to the 
output data bus 128, and is inputted into the parallel-serial-conversion 
machine 19. The data inputted into the parallel-serial-conversion machine 
19 will be changed into high speed data, and will be outputted from the 
terminal 107 via the output latch 26 and the output buffer 23. 
[0047]Drawing_2_is a figure explaining the operation timing at the time of 
the loop back operation in LSI of this example mentioned above. Each 
signal of drawing 2 is equivalent to each signal in the figure of drawing 1 , 
and TEST A test control signal, As for SCLK, a high-speed clock and 
FData a low speed clock and FCLK High speed data, Each An example, 
the data bus which 126 passes data from the serial parallel converter 18 in 
the internal circuit 1 1 , The signal wave form with which the output data 
bus of FIFO buffer 16 and 123 can set 128, and a FIFO-buffer write signal 
and 124 can set a FIFO-buffer read signal and 125 without a switching 
control signal is shown, respectively. 

[0048] With reference to drawing 2 , the writing to FIFO buffer 16 is 
performed by the rising edge of the write signal 123. Read-out from FIFO 
buffer 16 is performed by the rising edge of the read signal 124. 
[0049] Inputted test control signal TEST is made into a trigger with 
reference to drawing 2 , and the sequencer 1 7 starts control of loop back 
operation, and changes the selector 24 to the output data bus 128 of FIFO 
buffer 16 by making the switching control signal 125 of the selector 24 
into a high level. High-speed-data FData (serial data) inputted from the 
terminal 107, It is changed by the serial parallel converter 25 and sent out 
as parallel data on the data bus 126, The data on the data bus 126 is written 
in FIFO buffer 16 one by one by the FIFO-buffer write signal 123 from the 
sequencer 17, The data written in FIFO buffer 16 is read by the 
FIFO-buffer read signal 124 from the sequencer 17, is sent out to the 
output data bus 128, is changed into serial data by the parallel-serial 
change machine 26, and is outputted from the terminal 107 as 



9 



high-speed-data FData. 

[0050]Although timing overlay double [ of the writing from the data bus 
126 of 2nd data D 2 to FIFO buffer 16 and the read-out to the output data 
bus 128 of 1st data D! written in FIFO buffer 16 ] is carried out and they 
are performed in drawing 2 , it is predetermined number writing **** in 
timing other than this, for example, data, at FIFO buffer 16 — back — 
things which can be set as desired timing, such as composition which 
reads this, cannot be overemphasized. 

r00511 Drawing 3 is a figure explaining the principle of the loopback test 
in LSI concerning this example mentioned above. 

[0052]It becomes possible to examine the high speed interface of LSI60 
containing the high-speed input part 62 and the high-speed outputting part 
63 by observing again externally the test pattern given as the input data 67 
from the exterior as the output data 68 with reference to drawing 3 . The 
loopback means 64 carries out line folding of the signal outputted from the 
high-speed input part 62 based on the loopback indication signal 66 which 
sets LSI60 as loop-back-operation mode at the time of loop back operation 
to the high-speed outputting part 63. Although high speed data (FData) is 
outputted and inputted from the input/output terminal 107, as shown in 
drawing 3 , of course [ in drawing 1 ] in this invention, it may have 
separately an object for input data, and a terminal for output data, 
respectively. 
[0053] 

[Example 2] Another example of this invention is described with reference 
to drawing 4 . Drawing 4 is a figure showing one example of the test 
system of the high speed interface of LSI explained in said 1st example. 
[0054]With reference to drawing 4 , 70 shows a high-speed LSI testing 
machine, and the high-speed LSI testing machine 70 contains the output 
drivers 71-73, the input buffer 74, the comparator 75, the timing 
generation machine 76, the test pattern memory 77, and the expected value 
pattern memory 78. 

[0055]In drawing 4 , 700 shows the integrated circuit (it is called "LSI") 
concerning this invention explained in said 1st example, and, as for a 
loopback means and 703, logic hand circuit stages other than a high speed 
interface part and an input output means, and 702 show the high-speed 
input output means 702 701, respectively. 

[0056]710 shows the input terminal of the test indication signal of LSI, 
711 shows a high-speed clock input terminal, and 712 shows the 
input/output terminal of high speed data, respectively. The internal bus 
which transmits the data into which 713 was inputted by the high-speed 
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input output means to logic hand circuit stages and the input output means 

701, and 714 show the loop back data outputted from the loopback means 

702, respectively. 

[0057]The signal with which 715-717 specify the output timing of a test 
pattern in the high-speed LSI testing machine 70, The strobe signal with 
which 718 directs the timing of collation with the output of LSI700 and 
expectation value pattern (expected pattern) which are devices to be 
examined to the comparator 75, and 719 are the output signals of the 
comparator 75 which shows the result of comparison with an expected 
value. 

[005 8] With reference to drawing 4 , operation of the high-speed LSI 
testing machine 70 is explained briefly. 

[0059]The test pattern given to the input terminal and output terminal of 
LSI700 is stored in the test pattern memory 77. These test patterns are read 
one by one, are outputted from the high-speed LSI testing machine 70 via 
the output drivers 71-73, and are given to LSI700. The output signal from 
the high-speed LSI testing machine 70 is controlled by the timing signals 
715-717 generated with the timing generation machine 76. 
[0060JLSI700 performs operation according to the given test pattern, and 
outputs the result to the output terminal 712. The high-speed LSI testing 
machine 70 incorporates the output of LSI700 via the input buffer 74, As 
compared with the expectation value pattern of operation stored in the 
expected value pattern memory 78 to the timing specified with the timing 
signal 718 generated with the timing generation machine 76 by the 
comparator 75, a comparison result is outputted as the comparison result 
signal 719. 

[0061]. Below with reference to the LSI test system shown in drawing 4, it 
can set to LSI700. The input setting time to the clock 711 (clock signal 
inputted into the terminal 71 1) of I/O data 712 (data outputted and inputted 
by the input/output terminal 712) (setup time), The AC parametric test 
which examines input retention time (hold time) and output delay time is 
explained as an example. 

[0062] The case where first the output delay time of the output data of 
LSI700 which is a device to be examined is examined is explained. 
[0063]First, it is given to LSI700 via the terminal 710 in which the pattern 
stored in the test pattern memory 77 was read. As this explained in said 1st 
example, LSI700 starts loopback test operation. 

[0064] Subsequently, according to the pattern read from the test pattern 
memory 71, a clock signal is given to the clock terminal 711 and input 
data is given to the input/output terminal 712. In that case, the timing 
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signals 716 and 717 generated with the timing generation machine 76 are 
controlled, and input data is certainly inputted into LSI700 inside via the 
high-speed input output means 703 to a clock signal to generous timing. 
[0065]After the predetermined time defined beforehand, the high-speed 
input output means 703 will act as loopback of the inputted data via the 
high-speed input output means 703 by the loopback means 702, and it will 
be outputted via the input/output terminal 712. 

[0066]The high-speed LSI testing machine 70 inputs this output data via 
the input buffer 74, To the timing specified with the timing signal 718 
generated with the timing generation machine 76, an input compares by 
the comparator 75 whether it is in agreement with the expectation value 
pattern stored in the expected value pattern memory 78, and generates the 
result as the comparison result 716. 

[0067]Here, if the timing signal 7 1 8 is set as the maximum of the output 
delay time of an I/O data, it can be examined whether the output data 
outputted from the input/output terminal 712 fulfills the standard of output 
delay time. 

[0068]Next, the case where the set period and retention time of input data 
of LSI700 which are devices to be examined are examined is explained. 
[0069]In this case, the timing of the input data given to the input/output 
terminal 712 mentioned above should just control the output timing of data 
to become the minimum of input setting time, and the minimum of 
retention time, respectively. 

[0070]If it is LSI which has setting-out/maintenance (Setup/Hold) 
characteristic as a standard, According to the loopback procedure of the 
data mentioned above, input data is correctly inputted by the high-speed 
input output means 703, it will act as loopback of the same data as input 
data, and it will be observed as output data. That is, what is necessary will 
be just to compare an input pattern as an expectation value pattern. When 
LSI does not have setting out/holding property as a standard, the 
above-mentioned expected value collation becomes inharmonious, and 
poor LSI can be detected. By setting up the timing position of an input 
output signal, etc. corresponding to a value of standard, and examining the 
function of LSI to be examined, The method of examining whether AC 
parameter etc. fulfilling a value of standard (test of an excellent article 
device / defective device) is usually called "GO/NOGO TEST", and is 
used by mass production examination etc. 

[0071]Thus, by conducting the inspection of the high-speed input output 
means 703 of LSI700 respectively separately and one by one via the 
loopback means 702 in this example, It examines using the high-speed LSI 
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testing machine 70 of a small pin count rather than the number of total 
terminals of LSI700, and the high-speed LSI testing machine 70 should 
just contain the timing accuracy which the part requires, and a pin count, 
when LSI700 includes two or more high-speed input output means 703. 
[0072]With as mentioned above, the high-speed LSI testing machine 
which has few high-speed pins about the high speed interface part of an 
integrated circuit according to this example. Make it possible to do not 
only a functional test but the parametric test of whether AC parameter 
fulfills a value of standard, for example at high speed and with high 
precision, and. About internal circuits other than a high speed interface 
part, test expense can be reduced by testing, for example with a multi pin 
low-speed LSI testing machine. 

[0073]Although it was based on each above-mentioned example and this 
invention was explained, this invention is not limited only to the 
above-mentioned mode, but contains the various modes according to the 
principle of this invention. 
[0074] 

[Effect of the Invention] Since the output of the high-speed input part of an 
integrated circuit is outputted to a high-speed outputting part via a 
loopback control section at the time of a test according to the integrated 
circuit of this invention as explained above, When testing the integrated 
circuit concerning this invention, the high-speed LSI testing machine 
which has a pin count which covers a high speed interface part is used, the 
examination of the high speed interface portion of an integrated circuit is 
enabled, and test expense is reduced. 

[0075]And according to the integrated circuit of this invention, make it 
possible to test with high precision with the high-speed LSI machine 
which has few high-speed pins also about the AC parametric test of not 
only a functional test but a high speed interface part, and. About internal 
circuits other than a high speed interface part, test expense can be reduced 
by measuring, for example with a multi pin low-speed LSI testing machine. 
[0076]According to the inspection method of this invention, it becomes 
possible to reduce the number of the high-speed test probe of the 
high-speed LSI testing machine made indispensable to the examination of 
an integrated circuit with a high speed interface, and test expense can be 
reduced. 

[0077]In the integrated circuit of this invention, a loopback control section 
based on a test control signal, The control section which performs 
loopback control, the storage parts store which stores the output data from 
a high-speed input part and the internal circuit, and a compact test circuit 
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called the selector which outputs either of the outputs of a storage parts 
store to a high-speed outputting part were comprised, and the rise of the 
cost of an integrated circuit including a test circuit is deterred. 

[Brief Description of the Drawings] 

[Drawing 1 l it is a figure showing the composition of one example of the 
integrated circuit of this invention. 

[Drawing 2] It is a figure showing the operation timing of one example 
(refer to drawing 1 ) of this invention. 

[Drawing 3 l it is a principle figure of the loop back operation in the 
integrated circuit of this invention. 

fDrawing 4] It is a figure showing one example of the high speed interface 
examination using this invention. 

[Drawing 5] It is a figure showing the example of composition of the 
conventional LSI test circuit. 

[Drawing 6] It is a key map of the conventional LSI test system. 
[Drawing 7] It is a figure which reduces the pin count of an LSI testing 
machine and in which showing the conventional test method. 
[Description of Notations] 
3 LSI testing machine 

10 Integrated circuit (LSI) 

1 1 Internal circuit (low speed) 

1 2 Input output buffer 

1 3 Input output buffer 

1 4 Input output buffer 

1 5 Input output buffer 

16 FIFO buffer 

17 Sequencer 

1 8 Serial parallel converter 

1 9 Parallel-serial-conversion machine 

20 Integrated circuit (LSI) 

2 1 Internal circuit 

22 Input buffer 

23 Output buffer 

24 Selector 

25 Input latch 

26 Output latch 

30 Integrated circuit (LSI) 

3 1 Internal circuit 

40 Integrated circuit (LSI) 
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41 Testing circuit 

43 Serial-parallel-conversion means 

60 LSI 

61 Other logic circuit means and input output means other than a high 
speed interface 

62 High-speed input part 

63 High-speed outputting part 

64 Loopback means 

66 Loopback indication signal 

67 Input data 

68 Output data 

70 High-speed LSI testing machine 

71 Output buffer 

72 Output buffer 

73 Output buffer 

74 Input buffer 

75 Comparator 

76 Timing generation machine 

77 Test pattern memory 

78 Expected value pattern memory 

101 SCLK terminal 

102 SBO terminal 

103 SBx terminal 

104 Six terminal 

105 SOx terminal 

106 TEST terminal 

1 07 FData terminal 

108 FCLK terminal 

121 Low speed clock signal 

122 Loopback test seizing signal 

123 FIFO-buffer write signal 

124 FIFO-buffer read-out signal 

125 Data bus switching signal 

126 Internal circuit input data 

127 Internal circuit output data 

128 FIFO-buffer output data 

129 High speed clock signal 
211 - 2 1 x input terminal 
221 - 22x output terminal 
311 - 3 lx input terminal 
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321 - 32x output terminal 

700 Integrated circuit (LSI) 

701 An internal circuit and an input output means 

702 Loopback means 

703 High-speed input output means 

710 Loopback test directions terminal 

711 Interface clock input terminal 

712 Input/output terminal 

713 Internal circuit input data 

714 Loop back data 

715-717 output-timing indication signal 

718 Comparative collation timing indication signal 

719 Comparison result signal 
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